
10 



15 



WHAT IS CLAIMED IS: 

A disk controller, wherein: 
in\a disk subsystem provided with plural disk 
controllers, a communication means between the disk 
controllers, disk drives and each disk interface 
between thV disk controller and the disk drive, the 
disk controller is provided with a cache memory and a 
control memory that stores the control information of 
the cache memory ; and 

the cacheynemory provided to one disk controller 
that receives an access request from a host computer 
can access and siiore data for the disk drive connected 
to the disk controller provided with the cache memory 

\ 

via the disk interface and in addition, data for the 
disk drive connected to another at least one disk 
controller via the ds.sk interface via the communication 
means 



20 2. A disk controlled according to Claim 1, wherein; 

for control informamon stored in the control 
memory, a cache directory for specifying a disk 
controller that stores dataXat the destination of 
access in its cache memory ai^d a cache address for 

25 storing data at the destination of access every unit of 
access are stored every unit of access uniquely 
determined based upon a disk controller number and a 
disk drive address. 
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. A method of controlling a cache memory of a disk 
controller , wherein : 

in\a disk subsystem provided with plural disk 
5 controllers, a communication means between the disk 
controllers, disk drives and each disk interface 
between they disk controller and the disk drive, the 
disk controller is provided with each cache memory; 
the disk controller that receives an access 
10 request from a^host computer processes the access 

request after the exclusive operation of access data 
and reports the \completion to the host; and 

afterward, rn case access from the host computer 
is a request for update access and the disk controller 
15 except the disk controller that receives the access 

V 

stores the access data in its cache memory, the 
exclusion of the data\ is released after coherence 
control . 



20 4. A method of controlling a cache memory of a disk 

controller according to Claim 3, wherein: 

a disk controller thaB receives a request for 
update access from a host computer stores update data 
received from the host via a \communication means 

25 between the disk controllers iVi a cache memory of the 
disk controller connected to the disk drive via a disk 
interface in case the destination of the update access 
is a drive connected to another disk controller except 
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the, disk controller via the disk interface. 




A method of controlling a cache memory of a disk 
controller according to Claim 4, wherein: 
5 a dVsk controller that receives a request for read 

access from a host computer determines whether access 
data is stored in a cache memory in the disk controller 
that receives the request for access or not by 
referring to \a cache directory according to Claim 2 of 
10 the disk controller connected to a disk drive at the 
destination of access via a disk interface; 

in case the\data is stored, the data is 
transferred to the host computer, referring to the 
cache memory at on^e ; 
15 in case the da\a is not stored in the cache, it is 

determined referring V:o the cache directory whether 
access data is stored Vn a cache memory of a disk 
controller connected to\a disk drive at the destination 
of access via a disk interface or not; 
20 in case the data is sVored, the data is 

transferred to the cache memory in the disk controller 
that receives the access request and the host computer 
once, referring to the cache memory; and 

in the meantime, in case th'^ data is not stored in 
25 the cache, the data is transferred from the disk drive 
at the destination of access to they cache memory of the 
disk controller connected to the dis\k drive at the 
destination of access via the disk interface, the cache 
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memory in the disk controller that receives the access 
nrest 



reqire 



and the host computer. 
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6 ,\A method of controlling a cache memory of a disk 
controller according to any of Claims 3 to — wherein: 
update data stored in a cache memory is stored in 
a drive connected to a disk controller via a disk 
interface; aVid 

further A the update data in a cache memory storing 
the update data, in a disk subsystem of another disk 
controller is invalidated. 
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7. A method of \controlling a cache memory of a disk 
controller , wherein ; 

in a disk subsystem provided with plural disk 
controllers, a communication means between disk 
controllers, disk drives\ each disk interface between 
the disk controller and tke disk drive, each disk 
controller is provided witl\ a cache memory; 

the cache memory stores\only data of the disk 
drive connected to the disk controller via the disk 
interface ; 

in case an access request f:kom a host computer is 
read access, data is transferred fvrom a cache memory of 
a disk controller connected to a di^k drive at the 
destination of the request or the dis^c drive to the 
host computer; or 

in case an access request from a hfest computer is 
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update access, data is transferred to a cache memory of 
a disk controller connected to a disk drive at the 
destination of the request via a disk interface. 
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8 . ^\ method of controlling a cache memory of a disk 
controller according to any of Claims 3 to — 7-, wherein: 

an area of a cache memory is divided into an area 
in which daVa for a disk drive connected to a disk 
controller tnyat receives access via a disk interface is 
stored and an area in which data for a disk drive 
connected to another disk controller in a subsystem via 
a disk interfaceXis stored and is managed. 



9. A method of Npontrolling a cache memory of a disk 
15 controller according to any of Claims 3 to — 8-, wherein: 
data for a drive\ connected to a disk controller 
that receives access fVom a host computer via a disk 
interface is stored witla the data doubled or 
multiplexed in a cache memory; and 
20 in the meantime, dat^ for a drive connected to 

another disk controller in V subsystem via a disk 
interface is stored without o^ing multiplexed in a 
cache memory. 



25 10. A method of controlling a^ disk controller, 

wherein: 

in a disk subsystem provided toith plural disk 
controllers, a communication means between disk 
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controllers, disk drives and each disk interface 
betwefen the disk controller and the disk drive, each 
disk controller is provided with a cache memory; and 

in\ a method of controlling a cache memory in 
which the\ cache memory can also store data of a disk 
drive connected to another disk controller in the 
subsystem v^a a disk interface, in case a trouble 
occurs in a certain disk controller in the subsystem, 
data of a diskNdrive connected to the disk controller 
where the troublfe occurs via a disk interface, which is 
stored in a cache Vemory of a normal disk controller, 
is invalidated. \ 

11. A disk controller according to Claims 1 and 2 , 
wherein: \ 

a cache memory withVwhich a disk controller is 
provided is composed of a nonvolatile cache memory 
storing data for a drive c onnected to a disk controller 
that receives access via a disSc interface and a 
volatile cache memory storing dattia for a drive 
connected to another disk controller in a subsystem via 
a disk interface. \ 

12. A disk controller according tovany of Claims 1, 
wherein: \ 

a communication means between disk ^controllers is 
a connection acquired by expanding an interconnection 
in the disk controller. \ 
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\ 13. A disk controller according to any of Claims 1, 
whereVn : 

in a disk subsystem provided with plural disk 
5 controllers, a communication means between disk 
controllers, disk drives and each disk interface 
between tnfe disk controller and the disk drive, the 
disk drive Vis provided with a logical disk inside; and 
the disk controller stores the access frequency 
10 information of a channel, the disk controller and the 
logical disk as the control information of a cache 
memory provided in the disk controller. 

14. A method\of controlling a disk controller 
15 according to ClaiA 13, wherein: 

it is determined whether a channel the access 
frequency of which i^ the highest of channels that 
receive access to a latgical disk and the logical disk 
at the destination of access are connected to the same 
20 disk controller via a di\k interface or not; 

in case they are noA connected to the same disk 
controller, the logical disV is relocated in a drive 
connected to a disk controller to which a channel the 
access frequency of which is the highest is connected 
25 via disk interface; and \ 

in case they are connected Vto the same disk 
controller, a host computer that Accesses to the 
logical disk and uses another channel uses a channel of 
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a disk controller connected to a disk drive provided 
witn\the logical disk via a disk interface. 

15yA method of controlling a cache memory of a 
5 disk controller according to any of Claims 7 , wherein: 
an aVea of a cache memory is divided into an area 
in which data for a disk drive connected to a disk 
controller that receives access via a disk interface is 
stored and an\area in which data for a disk drive 
10 connected to another disk controller in a subsystem via 
a disk interfaces is stored and is managed. 

16. A method of controlling a cache memory of a 
disk controller according to any of Claims 8, wherein: 

15 data for a driva connected to a disk controller 

that receives access from a host computer via a disk 
interface is stored witla the data doubled or 
multiplexed in a cache memory; and 

in the meantime, data for a drive connected to 

20 another disk controller in\a subsystem via a disk 
interface is stored without peing multiplexed in a 
cache memory. \ 
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